To determine the association between acculturation, immigration, and prevalence of depression in older Mexican Americans. DESIGN: Cross-sectional analysis from a cohort study. SETTING: Urban and rural counties of the Central Valley of Northern California. PARTICIPANTS: One thousand seven hundred and eightynine Latinos recruited from a population-based sample (85% Mexican Americans) with a mean age of 70.6 (range 60-100; standard deviation (SD) ϭ 7.13); 58.2% were women. MEASUREMENTS: Depressive symptoms were assessed with the Center for Epidemiologic Studies-Depression scale (CES-D). Acculturation was measured with the Acculturation Rating Scale for Mexican Americans-II. Psychosocial, behavioral, and medical histories were also obtained.
ispanic Americans are projected to become the largest ethnic minority group in the United States by 2005, 1 with two-thirds being of Mexican decent. 2 Mexican Americans are a culturally and ethnically diverse group. However, little is known about how these variations relate to the mental heath of older Mexican Americans. The largest and most recent study is the Hispanic Established Populations for Epidemiologic Studies of the Elderly (H-EPESE), which reported an overall prevalence of depression (a score of 16 or more) on the Center for Epidemiologic Studies-Depression 3 (CES-D) scale of 25.6%. 4 This is higher than other prevalence reports of depression in older non-Hispanic Caucasians and African Americans using the CES-D, which ranged from 9-16.9%. [5] [6] [7] Three previous studies of older Mexican Americans have reported prevalence estimates of 13.2%, 20%, and 30%. [8] [9] [10] Thus, there are inconsistent estimates of the prevalence of depression among older Mexican Americans. In addition, little is known about how cultural differences in older Mexican Americans, as a group, affect depression.
Through U.S. westward expansion and more recently through immigration, acculturation from Mexican-to Anglo-oriented language and cultural practices has formed an important aspect of the social experience of many Mexican Americans. Changes in life style associated with acculturation have been related to increases in the risk of obesity, 11 diabetes mellitus, 12 and cardiovascular disease. 13 Studies examining the association between acculturation and the risk of depression in Mexican Americans have utilized differing definitions and measures of acculturation and have had conflicting results. 14 In comparison with U.S.-born Mexican Americans, Black et al. 4 reported that immigrant women in H-EPESE were at significantly greater risk for depression, whereas being an immigrant male imparted a protective effect. Krause et al. 15 examined English language use as a measure of acculturation and found that older Mexican Americans who used more English were at lower risk for depression. Results from the Hispanic Health and Nutrition Examination Survey reported opposite findings, in which less-acculturated, immigrant Mexican Americans were at a reduced risk of depression. However, that sample had a combined sample of younger and older adults. 8 Therefore, disagreement remains in risk estimates of depression for acculturation and immigration subgroups of older Mexican Americans.
The purpose of this study was to estimate the prevalence and risk of depression in acculturation and immigration history subgroups of older Mexican Americans and determine which psychosocial, behavioral, and health factors are associated with depression. It was expected that the Mexican-oriented group, which may encounter more cultural and language barriers than bicultural and Anglo-oriented groups, would have a higher prevalence of depression. The results presented here are based on crosssectional analyses from the baseline data of the Sacramento Area Latino Study on Aging (SALSA), a population-based prospective study of the health of Latinos age 60 and older.
METHODS

Participants
Participants in this study were recruited as part of the SALSA. The Institutional Review Board of the University of California, Davis reviewed and approved SALSA. SALSA recruitment targeted older Latinos residing within the Census tracts of Sacramento, Yolo, Sutter, Solano, San Joaquin, and Placer Counties with proportional densities of Latinos greater than 10% based on updated 1990 U.S. Census information. 16 The recruitment method was designed to enumerate all Latino households within these tracts. Participants were eligible for SALSA if (1) they selfidentified as being of Hispanic or Latino ancestry (parents or grandparents), (2) were over the age of 60, and (3) English, Spanish, or both were their primary languages. One thousand seven hundred and eighty-nine were recruited from March 1998 through June 1999, with an 82.2% response rate. Bilingual/bicultural technicians conducted the survey interviews in participant's homes to obtain demographic, health, and functional status information. Survey instruments were translated from English to Spanish and then back-translated to English to ensure the accuracy of the translations. However, some instruments were already available in Spanish (e.g., Acculturation Ratings Scale for Mexican Americans-II) and had been field-tested. Bilingual participants selected the language with which they felt most comfortable for survey administration. Participants were interviewed and also had a brief clinical assessment for anthropometry, blood pressure, and a blood draw.
Measures
The CES-D was administered to all SALSA participants. The CES-D has been widely used in research as a measure of depressive symptoms in geriatric populations [17] [18] [19] and older Latinos, 20, 21 and it consists of 20 four-point Likerttype questions with a total score range of 0 to 60. The CES-D was dichotomized using a standard cutoff score of 16 or greater to classify individuals with elevated depressive symptoms. 3 ARSMA-II was modified for use with older Latinos to measure their level of acculturation. The Geriatric Acculturation Ratings Scale for Mexican Americans (G-ARSMA) consisted of 19 items and assessed English and Spanish language and media use, childhood and current friendships, contact with Latin America, and dietary practices. The scoring procedures were similar to those recommended by Cuellar et al. 22 The total score was then categorized into tertiles with the lowest tertile representing the least acculturated (Mexican-oriented), the middle tertile representing bicultural participants, and the top tertile representing Anglo-oriented participants.
Sociodemographic variables included participants' age, education, gender, marital status, place of birth, monthly income level, and current living arrangements. Health behaviors that could potentially be associated with depressive symptoms included physical activity, smoking status (never smoked, former and current smoker), and alcohol use. A physical activity score was assessed by asking participants the number of hours per week they engaged in activities such as walking, standing, gardening, and light and heavy household chores. 23, 24 This measure was divided into tertiles of physical activity ranging from less to highly active. Alcohol use groups were defined as nondrinkers, moderate drinkers (1 to 3 drinks per sitting), and heavy drinkers (4 or more). Medical history and functional status information was based on participants' self-report. The Katz activities of daily living (ADL) scale 25 was used to measure grooming, toileting, and other basic activities. Consistent with approach used by H-EPESE, individuals requiring assistance for any of these basics activities were grouped as impaired. 4 Arthritis was defined by the number of areas of affected joints (hands, shoulders, and knees) and ranged from 0 to 3. Self-reported medical diagnoses of diabetes mellitus, hypertension, heart disease, stroke, and cancer were categorized according to the presence or absence of the disorder.
Statistical Approach
The sum of CES-D scores was positively skewed, leptokurtotic, and significantly non-normally distributed, (Kolmogorov-Smirnov Z ϭ 7.04, P Ͻ .001), with the majority of scores (74.6%) lower than the 16-point cutoff. The prevalence of depression was calculated for age groups by gender, categorical education, marital status, birthplace, acculturation category, and income. Logistic regression analyses were used to examine the association between the CES-D scores and acculturation, immigration history, psychosocial, behavioral, and health variables. For categorical measures, indicator variables were used. For each risk factor, a univariate model was tested first. Variables that were statistically significant in the univariate analyses ( P Յ .05) were retained in subsequent multivariate models. To determine the relationship between birthplace, acculturation, and depression, birthplace and acculturation were simultaneously entered into a logistic regression model. A series of multivariate logistic regression models were used to examine the association between psychosocial, behavioral, and health predictor variables and depression. All models included age and gender. Model 1 assessed the association between acculturation and depression. Models 2, 3, and 4 examined the independent and simultaneous effects of education and monthly income on the relationship between acculturation and depression. Marital status, living arrangements, physical activity, and alcohol consumption were statistically significant in the univariate models and were included in Model 5 to assess them as confounders of the association between acculturation and depression. Finally, chronic health problems (ADL impairment, arthritis, diabetes mellitus, hypertension, heart disease, stroke, and cancer) were included in Model 6 to assess them as confounders of the association between acculturation and depression.
RESULTS
Demographic characteristics of SALSA participants are presented in Table 1 . Of the 1,789 SALSA participants, 1,663 had complete data available for this study. The number of depressed cases in the complete and missing data groups were not significantly different ( 2 ϭ 5.22, P ϭ .16). The SALSA sample was equally distributed between U.S.-born participants (48.9%) and immigrants (51.1%); the majority of the immigrant sample was born in Mexico (89.0%).
The results of the univariate logistic regression analyses are shown in Table 2 for the overall sample and for U.S.-born and immigrant groups. Older age (80 ϩ ), lower levels of education, female gender, unmarried status, and low monthly income were associated with significantly increased risks of depression. Bicultural and Mexican-oriented participants had a higher risk of depression than Anglo-oriented participants. Among U.S.-born participants, the risk of depression for either bicultural or Mexican-oriented was notably higher than for Anglo-oriented participants. Among immigrants, Mexican-oriented participants were more depressed but bicultural participants were not significantly more depressed compared with Anglo-oriented participants.
Acculturation and immigration were strongly associated. Table 3 presents acculturation by birthplace. The majority of SALSA participants born elsewhere were from Central America (67%), followed by South America (20%), with the remainder being from Caribbean countries. There were clear differences in acculturation, with most of the U.S.-born participants Anglo-oriented and those born in Mexico and elsewhere Mexican-oriented and bicultural, respectively.
Multivariate Models
A logistic regression model, including age and gender was used to assess the effects of covariate adjustment on the association between acculturation and birthplace. The association between birthplace and depression was no longer statistically significant (OR (U.S./immigrant) ϭ 0.95 (0.70-1.28)) and the association between acculturation and depression was not affected by this adjustment. Because the association between birthplace and depression was almost entirely explained by acculturation, birthplace was eliminated from the remaining multivariate models. Table 4 presents a series of six age-and gender-adjusted multivariate logistic regression models. In Model 1, bicultural and Mexican-oriented groups were at significantly higher risk of depression than the Anglo-oriented group. When education level was introduced into Model 2, the risk of depression was significantly elevated only for the Mexican-oriented group. When monthly income was added to Model 3, the risk of depression was reduced for the bicultural and Mexican-oriented groups but remained elevated. However, when education and monthly income were simultaneously entered into Model 4, the risk of depression fell below significance ( P Ͻ .05) for all the acculturation groups. Adjustment for psychosocial and behavioral risk factors had little effect on the relationship between acculturation and depression in Model 5. However, when chronic health problems were introduced into Model 6, the risk of depression for the Mexican-oriented group was statistically significant but not substantially increased (10%) above Model 5.
DISCUSSION
The prevalence of depression for older Mexican Americans in SALSA was nearly identical to what was recently reported from H-EPESE, 4 which is higher than reports for non-Hispanic Caucasians 5 and African Americans. 6, 7 Thus, there is convergence from two large population-based studies indicating that more than one in four older Mexican Americans are experiencing major psychological distress. Important questions remain about interpreting these findings. Because the CES-D is an index of clinical depres- sion, 26 these findings suggest that older Mexican Americans may be at higher risk for clinical depression. Alternatively, the sensitivity and specificity characteristics of the standard cutoff of the CES-D among Mexican Americans may differ from non-Hispanic Caucasians. In the absence of studies validating the CES-D against clinical measures of depression in this same population, it is difficult to extrapolate from these results to the prevalence of clinical depression in this population.
An attempt to validate the CES-D against the Diagnostic Interview Schedule (DIS), which generates Diagnostic and Statistical Manual III (DSM-III) diagnoses, with English-and Spanish-speaking Mexican-American and nonHispanic Caucasian younger adult psychiatric patients, found general agreement between the CES-D and a DSM-III diagnosis of Major Depressive Disorder across all three groups. They also reported CES-D and DIS agreement of a DSM-III diagnosis of Generalized Anxiety Disorder for non-Hispanics and English-speaking Hispanics, but not for Spanish-speaking Mexican Americans. 27 Although that validation study was limited to younger adults, the results support the contention that the CES-D measures significant psychological distress in the form of depression in English-and Spanish-speaking Mexican Americans. If that is the case, and given the high prevalence of depression that has been reported by H-EPESE and now SALSA, public health efforts should be made to educate health professionals on the high risk of depression in older Mexican Americans and to promote screening for depression in older Mexican Americans. Given the public health importance of clinical depression, these questions are critical areas for further investigation.
Associations of Acculturation, Immigration, and Depression
A major finding of this study, and to our knowledge the first report of this finding, is that the prevalence and risk of depression was higher for older immigrants than U.S.-born Mexican Americans. This contrasts with previous reports of a higher prevalence of depression among younger U.S.-born Mexican Americans than among Mexican immigrants. 8, 28, 29 In light of the interest in understanding the impact of immigration on psychopathology among younger Mexican Americans, it is surprising that there is so little information available on this relationship in older adults. Using data from the Los Angeles Epidemiologic Catchment Area Project, Sorenson et al. 30 reported that U.S.-born Mexican Americans had an earlier age of onset of depression than immigrants. One possible explanation is that because immigration requires substantial effort it would present a greater obstacle for depressed younger adults. As a result, delays in age of onset for immigrants may account for the differences in prevalences between young and older Mexican Americans. There may also be cohort effects influencing the differences in prevalence of depression, such as fewer educational and economic opportunities compared with younger adults. No studies, to our knowledge, have addressed the crossover in prevalence based on birthplace; further studies are needed to understand this phenomenon.
Another major finding of this study was that, for older Mexican Americans, the association between birthplace and depression was entirely explained by acculturation. This is the first study, to our knowledge, that has examined the prevalence and risk of depression in older Note: All models are age-and gender-adjusted. *Acculturation. † Acculturation and education in years. ‡ Acculturation and monthly income. § Acculturation, education in years, and monthly income.
ʈ Acculturation, education in years, monthly income, and psychosocial and behavior (marital status, living arrangements, physical activity, and alcohol consumption). ¶ Acculturation, education in years, monthly income, psychosocial and behavior (marital status, living arrangements, physical activity and alcohol consumption), and health problems (activities of daily living impairment, arthritis, diabetes mellitus, hypertension, heart disease, stroke, and cancer). OR ϭ odds ratio; CI ϭ confidence interval.
Mexican Americans that included bicultural Mexican Americans. This contrasts with earlier approaches that view acculturation as an "either/or" process that is based on the faulty assumption that Mexican culture must be abandoned to adapt to the dominant Anglo culture. 22 Based on the findings of this study, it is recommended that future studies of ethnic minorities with large immigrant populations should assess the association between acculturation and immigration history before deciding to include these two variables in one analysis. Failure to do so increases the chances of missing important associations between acculturation, immigration, and the outcome variable under investigation.
It is very likely that older U.S.-born Mexican Americans are more acculturated than immigrants. However, acculturation is not a monolithic construct but is dynamic and situationally dependent. Therefore, acculturated and bicultural individuals may have important language and cultural understandings of the dominant culture that permits them greater access to educational and job opportunities, which in turn may increase their socioeconomic standing. In addition, language and cultural fluency with U.S. culture could increase access to social and medical resources. Conversely, less-acculturated Mexican Americans may lack the language and cultural fluency needed to effectively negotiate educational and work-related demands that would provide opportunities for advancement, which in turn could limit financial earnings and result in hardship. Language barriers in particular have been shown to promote social isolation 31 and limit access to health care. 32 Under these conditions, perceived self-efficacy would be diminished and psychological distress could result. Prospective research is needed to evaluate this model and to understand the high prevalence of depression among older Mexican Americans.
Based on the convergent findings from H-EPESE and SALSA, clinicians treating older Mexican Americans are advised to routinely assess for depression, particularly in patients who are less acculturated and whose primary language is Spanish. For clinicians with limited Spanish language skills, adequately trained interpreters are essential to ensure that language and cultural barriers do not impede accurate assessments, appropriate referrals and treatments. 33 
